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Synthesis of (2E,4E)-1-bromo-7-methylocta-2,4-diene (1b) (2E,4E)-Ethyl 7-methylocta-2,4-dienoate (12) . To a stirred solution of compound 11 (mixture of E/Z isomers, 5.0 g, 20 mmol) in 30 mL of dry THF was added LiHDMS (20 mL, 20 mmol, 1M in THF) at -78 o C under nitrogen. The mixture was stirred for about 30 min when a THF solution (5 mL) of aldehyde 10 (1.72 g, 20 mmol, 1 eq) was added dropwise over 10 min. The resulting solution was stirred overnight and quenched with a saturated aqueous NH 4 Cl solution (50 mL) at -78 o C. The mixture was warmed up to room temperature and the layers were separated. The aqueous layer was washed with ether (3 x 30 mL) and the organic layers were dried over Na 2 SO 4 , filtered and concentrated and purified by flash chromatography (eluent pentane/ether = 10/1) to give 12 2 as a colorless oil (2.3 g, 62% yield). 1 The phases were separated and the aqueous layer was extracted with DCM (3 x 30 mL). The combined organic phases were dried over Na 2 SO 4 , filtered, concentrated and purified by flash chromatography (eluent pentane/ether = 4/1) to give 13 1 as a colorless oil (1.5 g, 95% yield). 1 in dry THF (20 mL) was added solid NaH (440 mg, 60% in mineral oil, 11 mmol, 1 eq) at 0 o C. The mixture was stirred at room temperature for 1 h followed by the addition of a THF solution (5 mL) of acetyl chloride (863 mg, 0.81 mL, 1 eq). The mixture was stirred at room temperature until TLC showed full conversion. The solids were removed by flash chromatography, washed with diethyl ether and the organic solvents were removed in vacuo to give 4-acetoxy-crotonaldehyde used immediately in the next step.
The aldehyde was dissolved in 10 mL of DCM followed by the addition of phosphorane 24 (2.54 g, 7.0 mmol) at room temperature. The solution was stirred for 30 min until TLC showed full conversion. The solvent was removed in vacuo. The product was purified by flash chromatography (eluent pentane/ether = 4/1) to give 25 9 as colourless oil (945 mg, 64% yield over 2 steps). 1 purified by flash chromatography (eluent pentane/ether = 1/1) to give product 31 11 as colorless oil (0.87 g, 50% yield over three steps). 1 72.0 min.
Synthesis of (2E
In analogy to this result, the absolute configuration of the other products is assumed to be (R).
S12
(R,E)-3,7-Dimethylocta-1,4-diene (2b)
The title compound was prepared from 1b (50 mg, 0.25 mmol) following the general procedure for the copper-catalyzed asymmetric allylic alkylation. Purification by column chromatography (SiO 2 , Pentane) afforded product (11 mg, 32% yield, 99% ee) as a colourless oil as a mixture of two regioisomers 2b/3b (S N 2'/S N 2) in 96:4 ratio (determined by 1 H NMR at 20 °C and GC). 1 
